In this paper we establish the existence and uniqueness of global classical solutions for the equation which arises in the study of the extensional vibrations of thin rod, or torsional vibrations of thin rod.
I. INTRODUCTION.
In this paper we study the existence First, the equation (I.I) with M(A) aflses in the study of the extensional vibrations of thin rods, see Love [I], and it was studied by one of the authors in [2] and [3] . Second [4] , Nishihara [5] and Lions [6] .
When M(A) 0 was treated by Arosio-Spagnolo [7] , Ebihara-Medeiros-Milla Miranda [8] and Yamada [9] . In this paper, we establish the existence and uniqueness of global classical solutions for the equation (1.1). For that we use the Faedo-Galerktn method and compactness argument with some technical idea. Whence, taking T as 0 < T < p, we obtain:
NOTATIONS, ASSUMPTIONS
Thus, by (3.10) and (3.11), we have: By estimates (3.7), (3.8), (3.12 ) and (3.13) there is a subsequence of (Uk)ke N what we denote by (Uk)ke N and there exists a function u, such that: u k u weak star in L (0,T;V m) (3.14) u u' weak star in L (O,T;V m) (3.15) u weak star in L (O,T;Vm) ( (3.20)
The above convergences permit us to pass to the limit in the approximate equation (3.1), as k (R).
We then get:
Au-M(lul) ,) ( for each wV in the sense of L2(0,T). In the forthcoming work we will try to study the equation (I.I) when M(A) has zero points, that is, degenerate case.
